Introduction
This paper uses border-crossing data from the Niagara Peninsula to assess the propensity of Canadian residents to attend Buffalo Sabres games, and how the price and quality of the Toronto Maple Leafs-relative to the Sabres-impacts these travel decisions. This inquiry is vital to the discussion of expansion or relocation by the National Hockey League (NHL). Part of the expansion debate for any league is the extent to which a new team leads to substitution effects that undermine the economic position of an existing team. However, research on fan substitution in professional sports is somewhat limited (Gitter & Rhoads, 2011; Jones & Ferguson, 1988; Rascher et al., 2009; Winfree, 2009; Winfree & Fort, 2008; Winfree, McCluskey, Mittelhammer, & Fort, 2004) . We therefore add to the literature on fan substitution across professional sports teams, and examine how this phenomenon occurs across international borders.
We find that existing teams-the Toronto Maple Leafs and Buffalo Sabres-do compete for fans both in the price of attendance and the quality of the team on the ice, despite a distance of 99 miles between their respective home arenas. Canadian hockey fans substitute attendance to Maple Leafs games by attending Sabres games when there is an increase in the relative priceand/or decrease in relative quality-of the Leafs. Additionally, our analysis reveals that a significant portion of the fan base for the Sabres travels from Canada, exhibiting the potential damages that could be claimed by the Sabres under the NHL By-Laws in the case of a relocation or expansion even across this international border (NHL, 2009 ).
Background and Literature Review
The Buffalo Sabres have a market area that includes the Niagara peninsula's population of approximately one million, with nearly 400,000 residents in the nearby St. Catharines-Niagara area (Statistics Canada, 2013a) . The current situation-the overlapping markets of the Toronto
Maple Leafs and Buffalo Sabres-already provides a natural example to model consumer choices in this area. The close proximity of the two teams, and a relative lack of teams in Canada, could mean that a large number of supporters of a of U.S.-based hockey team reside outside the team's home country. Those living between Toronto and Buffalo may be subject to the predictions of the Hotelling model: consumers will make their purchase at the most nearby arena. We address this travel dynamic, along with the relative cost of attendance and the relative quality of teams as these could differentiate both product (game) quality and price (tickets, parking, concessions) . Consumers may well prefer the closest option, all else equal, but could be swayed to attend more distant games depending on these price and quality differences. Though we do not have direct access to game attendee addresses or travel distances, we infer travel to games through vehicular border crossing data in the Buffalo, New York area, taking a similar approach to that of Matheson, Peeters, and Szymanski (2012) .
ii Particularly relevant to our investigation is the work of Winfree et al. (2004) and the finding that teams in Major League Baseball (MLB) experience reduced attendance levels when there was another nearby franchise. Winfree (2009) also found that when a new or relocated team enters a market, incumbent teams are likely to lose fans. Additionally, Henrickson (2004) found that the nearby location of other teams may also impact pricing. Figure 1 ). Though a Hamilton-based team itself would be located beyond Buffalo's exclusive market area, the Sabres' leadership has argued that they are entitled to a broad interpretation of the league's guidelines with regard to market areas as much of their exclusive territory includes large bodies of water.
iii,iv A team in Hamilton could result not only in a closer option for many hockey fans in Canada, but also provide them with another team from their home country where there could be a shortage in the supply of professional hockey at its highest level (Keller & McGuire, 2011) .
Patriotic factors could indeed impact consumers' behavior patterns of attendance at Buffalo Sabres games (Andrijiw & Hyatt, 2009; Hyatt and Andrijiw, 2008; James, Kolbe & Trail, 2002; Lock, Taylor & Darcy, 2011) . It is possible that a team within one's own home country would create more civic pride, and a more attractive consumer choice for hockey fans in Ontario. For example, Jackson (1994) showed the importance of sport-specifically hockey-to Canadians and their national identity. Additionally, the Americanization of hockey has resulted in some past concern among Canadian fans (Mason, 2002) . Though it is difficult to measure the propensity for current Sabres fans to switch allegiance, a new team in the area could sway fans with lower levels of identification with Buffalo to games closer to their homes and played in their country. If so, then a new team located in a home country-relative to one outside of itmay have additional negative impacts on the Sabres' fan base.
Finally, while explicit travel costs-such as distance traveled-are important consumption costs related to attendance at sporting events, international borders can serve as inconvenient barriers to tourism (Timothy & Tosun, 2003) . Despite the relative ease with which citizens of each country can cross the U.S.-Canadian border, the implicit cost of doing so increased in 2001 and later in 2009. v Past research has found that these implicit travel costs impact border crossings and trade (Ferris, 2010; Globerman & Storer, 2009 ), though there have been conflicting results (Burt, 2009 ). This increase in implicit travel costs, paired with possible loyalty to homeland-based teams, could affect the breadth of the market for the Sabres. We therefore also assess the impact of the passport requirement-assumed to make border crossings more cumbersome-on Canadian fan travel to Sabres games. We detail our data modeling procedure in the following section. Results are presented with a discussion of their respective economic significance in Section 4, and we round out our analysis with conclusions in and suggestions for future research in Section 5.
Data & Methods

Data
Game dates and attendance numbers for the NHL were collected from The Hockey Tables 1 and 2 . Details on game days for both the Sabres and Maple Leafs can be found in Table   3 . vi We note that only passenger cars were counted-commercial traffic was used for a falsification test-omitting bus traffic from our analysis. Canadian exchange rate. In order to evaluate the impact of travel cost changes, a dummy variable for whether a passport is necessary for crossing the border was included in our regression. Additionally, we used U.S. (YCharts, 2012) and Toronto area (Statistics Canada, 2013b) average monthly per-gallon gasoline prices. We transformed Canadian gas prices to U.S.
dollars-per-gallon in real terms and took the difference between the Toronto and U.S. prices yielding a relative gas price for Canadian consumers in the model in addition to the absolute prices paid by those in the Toronto area.
The primary variable of interest was an indicator for the dates of Sabres home games.
The game day dummy variable was interacted with the passport requirement variable to evaluate decreases specific to hockey travelers as a result of the implicit increase in travel costs. We include a variable to indicate the impact of the opponent team's home location, used to evaluate the effect of hosting a Canadian team on cross border travel and the possibility of rivalry impacts of interest to Canadian fans (Paul, 2003) . This adds two dummy variables to the model: one for a Canadian opponent, and another unique to the Toronto Maple Leafs. These indicators are not mutually exclusive, and therefore the total impact of a Sabres game against the Maple Leafs, for example, would be the sum of the coefficients related to all three variables. In this way, the economic significance of the difference in opponent impacts can be interpreted by evaluating this sum. The playoff game indicator is constructed in a similar fashion for all models.
Team quality and cost of attendance were measured relative to the current alternative for NHL fans in the Niagara Peninsula: the Toronto Maple Leafs. ix To calculate relative cost of attendance, we used the per-person Fan Cost Index (FCI) from Team Marketing Report (Fort, 2012) in each year and took the difference in the Toronto and Buffalo FCI. x We measured the relative quality of the Sabres and Maple Leafs in the given season using the difference in each teams' percentage of possible standings points gained in the given season. We note that relative FCI and relative quality variables were included in the regression only as an interaction with the occurrence of a Sabres game. These variables should have no impact on border crossings on non-game days, and therefore these main effects were not of interest. Finally, an indicator for concurrent Toronto Maple Leafs home games was used. This was done to control for the possible competing effects of having two games on the same days or nights within driving distance for fans. Lastly, we initially included a measure of uncertainty of outcome for each game employing money line odds transformed into win probabilities for the Sabres, but these were ultimately excluded as they were highly correlated with the team quality measures for the 
Modeling Approach
The stationarity of our time series data was assessed to ensure coefficient estimations in the model were not adversely impacted by unit roots (Davies, Downward, & Jackson, 1995; Dobson & Goddard, 2001) . Three different unit root tests were employed for robustness (Table   4) . xiii Each of the two border crossing series of interest-passenger cars and commercial trucks-were found to be stationary. Given this, a generalized additive model (GAM) was used to evaluate the change in border crossings on Buffalo Sabres game days. The GAM allows a cyclical (periodic) cubic spline to control for seasonality in border crossing data. This spline uses the day of the year in order to control for any seasonality in the data-or holiday traveland its cyclic nature allows for the endpoints of the year (January 1 st and December 31 st ) to meet continuously across the years in the data set. This allows for a curvilinear estimation of seasonal effects within the data. The unknown functional form of this non-parametric component was estimated through the generalized cross-validation procedure in order to avoid over-fitting to the data (see Wood, [2000; 2004; 2006; for a full explanation of the generalized additive model estimation). The non-parametric seasonal parameter estimate is additively combined with a linear model for the parametric coefficient estimates of interest. There are no traditional parametric coefficients for the seasonal component, as the structure of seasonality itself is not the main inquiry in this work. The dependent variable in the model is the number of passenger cars crossing into the U.S. on a given day. The general structure of the generalized additive model is as follows:
In this specification, represents the number of passenger cars crossing into the U.S. on day t.
The terms and are vectors of the predictor variables and their parametrically estimated coefficients, respectively, while ( ) is a non-parametric spline function of the seasonality estimated with cyclic cubic splines and generalized cross-validation. This function enters additively into the linear model, and is operationalized as the numeric day of the year (from 1 through 366). Finally, represents the error term in the regression model. We note that this specification excludes monthly fixed effects, given that they are implicit in the day of the year variable used for the non-parametric component. Specifically, our model estimates the following equation (where j indexes the year): 
Results and Discussion
The results of the regression models for passenger cars and commercial trucks can be found in Table 5 . Day of week and year fixed effects xiv estimates are found in Table 6 for both models, and the seasonality and data fit are visualized in Figure 2 .
Control Variables of Interest
Beginning with our control variables, weekends show increased passenger car crossings, while fewer commercial trucks cross the border on Saturdays and Sundays. The estimates for economic prosperity and exchange rates also impact border crossings in expected ways. The more prosperous the S&P/TSX Composite index the more likely Canadians were to travel across the border. As the DJIA grows relative to the S&P/TSX, it is also more likely that Canadians would travel into the more prosperous economic climate. An increase in the price of gas in the Toronto area was associated with more people crossing the border into the United States. This counterintuitive result may be explained by choices of those Canadians living near the border to travel to the Buffalo area for shopping and entertainment, rather than traveling to the more distant market and venues in Toronto. Those near the border, while subject to border crossing impediments, would require less travel time and expense to get to Buffalo than other areas in Southern Ontario. Additionally, we find that the relative price of gas significantly impacts border crossings, with Canadians traveling to the United States more when gas prices are lower within the U.S. relative to Canada. Border crossings into the U.S decreased by nearly 9 percent, or approximately 1,120 passenger cars per day, after passport requirements were implemented at the border. However, commercial trucks were not negatively impacted by this new legislation, 
Canadian Interest in the Sabres
The coefficient estimate for Sabres home games implies an increase of about 1,150 additional passenger cars traveling into the U.S. near the Buffalo border on game days.
Interestingly, playoff games do not garner further attention than regular season games from
Canadian fans, and while not statistically significant, the sign of the coefficient is negative. It may be that playoff games create more excitement for those fans living within the U.S., crowding out tickets available for Canadians. When Buffalo's opponents are divided into U.S.-based opponents, Canadian opponents, and the Maple Leafs, rather large differences in the propensity for Canadians to travel to attend Sabres games were observed. Those traveling to the games across the border do so at a higher rate when the opponent is from Canada, and especially 
Fan Substitution Estimates
Moving to the relative cost of attending games in Toronto and Buffalo, the larger the discrepancy between the cost of attending a Toronto game (higher) relative to a Buffalo game (lower), the more Canadians that crossed the border into the U.S. to return on the same day as those traveling into the U.S.
Economic Significance of Canadians and Fan Substitution
Using the coefficient estimates from our model, further assumptions regarding the makeup of cars crossing into the U.S. for a hockey game were made. For our discussion here, we made a conservative assumption that each car with fans going to a Sabres game contained two passengers (including the driver). We also provide a sensitivity analysis on our assumption of passengers in Table 7 , varying the estimate from a single passenger to three passengers per car. respectively. Assuming only a single $1 change in the price differential is generated by an increase in Toronto prices, and only a half win change in opposite directions for each of the two teams results in the incremental points percent differential, these increases are associated with a total of approximately $265,000 per year for the Sabres.
Given these estimates, redirecting any significant portion of this revenue to a new team in
Hamilton would likely severely impact revenues for the Sabres, validating the team's assertion that a second team in the Greater Toronto area would have a negative effect.
Expansion and Relocation Implications
With these results come important implications for expansion, particularly when the sport in question is entrenched in the culture of the area (Mason, 2002) . Concerns with potential losses in revenue and fans are not without merit. Recent history has produced disagreements over the rights to areas near an incumbent professional team due to rather favorable antitrust treatment of sports leagues. The same could be said for any place that borders another team's exclusive market area irrespective of whether they are in the same country. Professional sports leagues like the NHL and MLB have historically supported plans to compensate teams when their market areas have overlapped with those supporting the new franchise. For example, in 1992, the owners of the Anaheim Mighty Ducks (the Disney Corporation) agreed to compensate the Los Angeles Kings, with half of a $50 million expansion fee paid directly to the Kings (Lapointe, 1992) . More recently, MLB's Oakland Athletics have experienced resistance from the San Francisco Giants with respect to their proposal to move to San Jose.
As discussions continue regarding the placement of an NHL team near Buffalo, the impact to the Sabres should be an important consideration with respect to exclusive market rights and compensation for them as an incumbent team. Our results highlight that this is the case despite being across an international border. While we cannot directly address fan loyalty to a new home-country team, the finding that there are measureable changes in border crossings depending on the home country of the visiting team in Buffalo highlights that there could be some nationalistic preference in this context. However, this estimate would also require an incorporation of the extent to which any short-term losses were offset by increased fan interest from new rivalry between the three nearby teams, which could ultimately elevate their longerterm revenues.
Conclusions
We address the structure of the Buffalo Sabres' market for home attendance from fans living across international borders and into Canada, and the choice made between attending Sabres games rather than Toronto Maple Leafs games. We find that Buffalo's Canadian fan base provides a significant portion of gate revenues. In addition, the relative price and quality of the Argonauts of the Canadian Football League. This would be relevant in the context of both gate receipts, as well as television demand for professional sport (Tainsky & McEvoy, 2012) . iii Sabres team president Ted Black: "Every team in the league has a 50 mile radius fan base"…"I guess about 45% of our potential fan base is under water or in another country," (Breunig, 2012 xi We also evaluated the impact of the number of Canadian born players on the Sabres roster to gauge interest in players from the home country of those crossing the border. However, there was no significant effect of this variable. We therefore leave this variable out of our analysis. xii We also fit the model using diesel gas prices, but there was no substantive difference in the results of the regression. Therefore, we proceeded with using an identical model to the passenger car regression, with regular gas prices as a proxy for overall price changes in fuel. xiii We employ the Augmented Dickey-Fuller Test (ADF), Phillips-Perron test (PP) and DickeyFuller Generalized Least Squares test (DFGLS; Elliot, Rothenberg, & Stock, 1996) . For the ADF test, we use Schwartz Information Criterion (SIC) for lag selection, while the PP test uses the Newey-West method. The DFGLS procedure chooses optimal lags from Modified Akaike's Information Criterion (MAIC). xiv We also fit our model with a yearly time trend in lieu of fixed effects, and found similar results. These are available upon request. xv Because the coefficients indicate team-specific effects, the overall effect is the sum of coefficients pertaining to the game characteristics. Therefore, using the point-estimates, a U.S. 
